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(57)Abstract' 

PROBLEM TO BE SOLVED: lb realize the 
characteristic of a wide angle of visibility, the 
control of the angle of vieibiaty (a^mmetriccOL^ 
ntrol in the horizontal " and perpendicular - 
directions), a high luminance, a high light 
efficiency and a high contrast 
SOLUTION: This microlens sheet is constituted 
of a microlens array part 102 where a layer 
obtained by arraying a microlens formed into an 
optically concave or convex and rotation 
symmetry shape is arrayed, and a sheet layer 
where a diffusion sheet layer 105 is formed on 
the side of a light- emitting surface or the inside 
of the microlens array part 102 is filled with a 
diffusion agent, and the microlens is made into a rhomboidal shape. 
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Retailed Description of the Invention] 
[OOOl] 

jField of the Invention] This invention is need for the graphic display screen equipment 
of tooth-back tracing mold projection TV, and relates to an effective micro-lens array 
sheet. 
[0002] 

[Description of the Prior Art! The screen currently generally used with liquid crystal 
rear mold projection TV has an one side lenticular screen type and two kinds of . . 
double-sided [ with a black stripe ] lenticular screen types, and explains each below. 
[0003] An one side lenticular screen type example is explained. Outgoing radiation of 
the light which had a certain include angle from the projection lens 1 is carried out, with 
the fresnel sheet 2, drawing 11 (a) changes light into parallel light, diffuses light with 
the one side lenticular sheet 3, and passes along the Tint (tint) layer 6, it is the plan of a 
tooth-back projection mold display and it projects [ the light 4 with a certain fixed angle 
of visibility serves as an image, and ] it on a user's eyes. Drawing 1111 (b) iB a 
perspective view of the one side lenticular sheet 3, and drawing 1111 (c) is a sectional 
view of the one side lenticular sheet 3. 

[0004] In the configuration of the conventional one aide lenticular sheet, as shown in a 
perspective view, the lens of a convex (or boiled fish paste) configuration is formed in the 
lengthwise direction (stripe configuration) to a user's eyes at the optical 
plane -of-incidence side. The interior of an one side lenticular sheet is the resin layer in 
which the dispersing agent was mixed. The incident light of parallel light carries out 
incidence to the convex lens section, the direction of lighfeiSGhanged; light is.diffused4n » . - ». 
a dispersing agent, and outgoing radiation of the image is carried out as an image ........ 

outgoing radiation light with an certain angte'of*visibility property. 
[0005] Here, a convex lens configuration controls a horizontal angJe-ofvisibility . 
property, and depends for the perpendicular angle of visibility on the diffusion control, 
by the dispersing agent- Drawing 12 (a) is a double-sided [ with a black stripe ] 
lenticular screen type plan. Outgoing radiation is carried out and with the fresnel sheet 
11, the light which had a certain include angle from the projection lens 10 is changed 
into parallel light, and carries out incidence to the double-sided lenticular sheet 12. 
With this sheet 12, light diffuses, and it becomes the image with a certain fixed angle of 
visibility of light 14, and projects on a user's eyes. Drawing 12) % (b) is a perspective 
view of the double-sided lenticular sheet 12, and drawing 12 (c) is a sectional view. The 
black stripe section (protection -from-light section) 13 is raising the contrast in an image 
by oppressing reflection of outdoor daylight, 
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[0006] The above-mentioned double-sided lenticular sheet 12 has a convex lens to both 

sides, as shown in a perspective view, this lens section is a lengthwise direction (stripe 

configuration) to a user's eyes, and the black stripe section (protection-from-light 

section) is formed in the optical outgoing radiation side. Cross-section structure serves 

as a transparence fats-and-oils layer and. the resin layer 18 containing a dispersing 

agent from the black stripe section (protection-from-light layer) 13, as shown in drawiTif 

12 (c). The parallel light 16 carries out incidence to the convex lens section as incident 

light, and diffuses a focus within a lenticular sheet in the resin layer 14 of the convex 

lens by the side of an epilogue and outgoing radiation entering a dispersing agent. 

[0007] Although the convex lens by the side of incidence is a large configuration here 

compared with the convex lens by the side of outgoing radiation, this is for obtaining the 

function in which optical effectiveness is not degraded in coincidence with the black 

stripe (protection-from-light section) 13 for making outdoor daylight reflection oppress , 

to an outgoing radiation side. Moreover, a double- sided convex lens is ** which controls 

a horizontal angle-of-visibility property, and it depends for the vertical 

angle -of- visibility property on the resin layer 18 containing a dispersing agent. 

[0008] 

CProblem(s) to be Solved by the Invention] Although it regards [ both ] as the 

conventional one side lenticular screen and a double-sided [ with a black stripe ] 

lenticular screen from a user side and the lens is formed in the lengthwise direction 

(stripe configuration) like, this lens effectiveness does not control only a level 

angle -of -visibility property, and docs not control [ which was explained above ] a vertical 

ahgle<>£visibility^ angle of visibility wilLfee-Gentxolled only by £he-~:- >:«-: > •■./•*.*-• -r.*v. 

dispersing agent* and the angle of visibility is very narrnwJMtoreover, only the upper - 

and lower sides and symmetrical angle -of- visibility property is acquired [ as opposed to / 

in a horizontal and a perpendicular angle of visibility / the perpendicular of a screen 

side]. 

[0009] In addition, as a characteristic trouble of only an one side lenticular screen, in 
order to make reflection of outdoor daylight oppress, the tint (Tint) layer is formed, and 
the optical effectiveness of outgoing radiation light is worsened to incident light. 
[0010] then, the purpose of this invention - a widc-fieJd-of view angle, angle-ofvisibility 
control, the Takamitsu effectiveness, quantity brightness, and cruantity - it aims at 
offering a contrast micro-lens array sheet Moreover, it aims at offering the projection 
mold display using such a micro-lens array sheet 
[0011] . 

[Means for Solving the Problem] This invention is equipped with the following means in 1 
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order to attain the above-mentioned purpose. The screen equipment of this invention to 
a micro- lens array section t in which the layer which arranged the micro lens which 
carried out concave or a configuration symmetrical with rotation of a convex optically 
fundamentally was formed 3, and outgoing radiation side side A diffusion sheet layer Or 
in the micro-lens array sheet which consists of sheet layers in which the dispersing 
agent went into the interior of said micro-lens array section, a micro-lens configuration 
is arranged to a rhombus. Or it provides differing the combination array of a rhombus 
and six square shapes, or the arrangement period of a horizontal and a perpendicular 
direction, or shifting the core of each micro lens of the symmetry of revolution, and is^ 
constituted. Moreover, forming a dispersing agent is also included only in opening of a 
prot^tion-from-light layer. 

[00121 With the above-mentioned means, a wide-field-of-view angle property, 

angle-of-visibility control Gt controls to a horizontal and perpendicular, asymmetry), and 

quantity brightness become realizable. Moreover, by having prepared the 

protection -from-light layer which .does not control the permeability of incident light to 

an outgoing radiation side side, implementation of the Takamitsu effectiveness and 

quantity contrast is attained. 

[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this 

invention is explained with reference to a drawing. Drawing 1 is drawing showing the 

gestalt of implementation of the 1st of this invention. As a screen configuration, the 

fresnel sheet 101, the sheet-like micro-lens array section 102, the protection-fronvlight 

section-1^3 r -and'the-daffiieion-flheet 105 ore arranged ixomrthe incddenl^ '*-u' :*•>:< * 

[00 14] The fresnel.sheet 101 changes light wi th a^rtain includeJangleonto paraDel - . % . 

light. The micro - lens array section 102 connects a focus with the outgoing radiation side 

side. With the diffusion sheet 105, the light which passed the opening 104 of the 

protection -from-light section 103 turns into image light with an certain 

angle-of-visibiliiy property, and reaches a user's 106 eyes. The opening 104 of the 

protection -firom-light section 103 is formed corresponding to the micro lens, respectively. 

[0015] It has the description in a screen configuration in the above-mentioned 

configuration. The configuration of the micro-lens array section 102, the 

protection -from-light section 103, and its opening 104 is expanded to drawing 2 , and 

the sectional view shows to it 

[0016] A micro-lens configuration is an ellipse aplanatic lens, and as Q foci are made to 
connect to 203, it is a micro lens with the lens function which computed the design 
numeric value, respectively. Moreover, when the configuration of an ellipse is expressed 
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with a formula (x/a), it is elliptical [ which had the relation of 2+(y/b)2 =1 ], and is a 
convex lens symmetrical with rotation to a x axis 202. Outgoing radiation of the light in 
which incidence of the light 201 of parallel light was carried out to the ellipse convex 
lens, it made Q foci connect with 203 with a convex lens, and had a certain emission 
include angle from opening 104 as flow of light is carried out. moreover, the 
protection-from -light section 103 oppresses outdoor daylight reflection - making - the 
room bright as an image -- high - in order to enable a display of a contrast image, the 
area of opening 104 is excellent in the direction to restrict and which enlarged area of 
the protection-from -light section 103 infinite small [ there is nothing and ] as screen 
performance. 

[0017] In a and b of an ellipse equation, and d, the die length of a convex lens adjoining 
boundary and top-most vertices and r express the die length from a x axis to a convex 
lens adjoining boundary, and, as for above-mentioned a and b, p expresses the pitch of 
each convex lens. In addition, t is the thickness of the whole sheet object of the 
micro-lens array section 102. The micro-lens array sheet which consists of the 
micro-lens array section in which Hie layer which arranged the micro lens to which the 
above made the focus connect with a certain location the incident light by which 
incidence was carried out from [ which exists optically ] fixed, and carried out concave or 
a configuration symmetrical with rotation of a convex was formed, and a 
protection-from-light layer 103 which does not oppress the permeability of said incident 
light to an outgoing radiation side side was explained. 

[0018] According to this micro-lens array sheet (102,103), without oppressing the 

-:»--^rmeabiHi<g^s^de^'-li^t,«-^ie outdoor daylight refle^on-propierty-eagine^- ~v*r*.-&.\- .w^'-* v.-.r 

• • . : perfbrmaj[iceriaraa8ed,- and t^ 

quantity contrast become realizable! 

[0019] Next, the micro-lens array section 102 is explained further concretely. Drawing 3 
is the front view which looked at the rhombus micro-lens configuration from the 
plane -of- incidence side. The gestalt of this operation forms the convex lens with which 
the cross section which intersects perpendicularly with the optical axis of the lens 
. section as shown in drawing 3 (a) carried out the configuration of a rhombus inside the 
circle when making minor-axis lay length b in the formula of the above-mentioned 
ellipse into a radius. 

[0020] Moreover, drawing 3 Ob) is the front view which looked at the focal location of the . 
lens of this drawing (a) from the outgoing radiation side side, and the 
protection-from-light section 103 and opening 104 are formed as shown in drawing, 
when the cross section configuration of the direction which intersect perpendicularly 
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with an optical axis make into the same conditions compare the pitch of the direction of 
H, and the pitch of the direction of V with a rectangle-like micro lens, for example 
according to the micro lens array section 102 of such a configuration, even if the angle of 
visibility properly as screen performance that the rhombus micro lens configuration of 
the gestalt of this operation be horizontal and more nearly vertical be equivalent, it 
enable main brightness to rise several times. 

[0021] This is because the angle of visibility of tiie direction of slant becomes the largest 
in a screen screen in the case of a rectangular micro lens, so outgoing radiation of the 
very useless light will be carried out (refer to drawing 5 ), 

[OO220 The gestalt of implementation of this invention is not limited to the gestalt of the 
above-mentioned operation. Drawing. 4 (a) is the front view which looked at the 
micw-lens configuration which a rhombus and six square shapes combined from the 
plane-of-incidence side. Moreover, drawing 4 (b) is the front view seen from the outgoing 
radiation side side, and the protection from- light section 103 and opening 104 are 
formed as shown in drawing. 

[0023] According to this micro-lens array section 102, in the angle-of visibility property 
of the. micro-lens screen performance of a rhombus configuration, the angle of visibility 
with the narrowest angle of visibility is an angle of visibility of the direction of slant 
which it is between a horizontal and a perpendicular angle of visibility, then, in order to 
use the angle of visibility of the direction of slant as a wide-field -of-view angle rather 
than a rhombus configuration micro lens, the lens of the six above-mentioned square 
shape is combined. 
- ; v. -^-.o*~^OG^ pitch^f H, and^the dir^ 

- . - .micra-fe^ 

• and vertical angle-of-visibility difference can be designed to arbitration. That is, it 
becomes possible by changing the pitch of the direction of H of a non-aberration ellipse 
lens, and the direction of V to set up a horizontal and vertical angle of visibility easily. 
[0025] This invention is not limited to the gestalt of the above-mentioned operation. The 
sectional view is shown in drawing 6 . Although the base is the same as that of the 
micro -lens array section 102 of drawing 2 , first; elliptical [ symmetrical with rotation 3 . 
is deformed to a x axis 202, distance of a convex lens adjoining boundary is made to r, 
another side is made into r r , and symmetry-of-revolution nature is lost only for the one 
direction of an ellipse micro-lens lens configuration to a x axis 202. By making it such a 
configuration, as screen performance, the angie-ofvisibility property of tho 
perpendicular upper and lower sides can be changed, and can make a level 
angle-of-visibility property the symmetrical engine performance. And optically, 
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supposing there are an parallel light 215 and light 214, outgoing radiation of the Q light 
215 and 214 will be carried out to 203 as a light of a micro lens which had the include 
angle of thetal and theta2 for the focus to the epilogue x axis 202, respectively. 
Therefore, since it is thetal<theta2, it becomes possible to make nn symmetrical an 
up-and-down angle-of-visibility property* 

[0026] according to the above-^nentioned configuration actually - the 
angle -of -visibility property of the screen of a tooth-back tracing mold display " setting - 
for example, a level angle of visibility ~ bilateral symmetry extensive - it considers as 
an angle of visibility property, and about a perpendicular angle-of-visibility .property it 
is not symmetrical with the upper and lower sides, and down can narrow above widely 
Moreover, it becomes possible for this to delete the angle-of-visibility direction without a 
real use top problem; and to improve main brightness from an angle-of^visibiHty 
property symmetrical with four directions. It becomes effective, when the tooth-back 
projection mold display ha6 been arranged above a. user's view as it is this example. 
[0027] In addition, the same sign is given to the same part as the structure of the 
micro -lens array section of drawingL2 . The following operations can be acquired, if the 
diffusion sheet 105 is arranged to the outgoing radiation side side of the micro-lens 
array section 102 of a configuration as described above as shown in drawing } . That is, 
in addition to the micro-lens array section with an certain angle-of-visibility property, it 
becomes possible to use an angle-of-visibility property as a wide -field-ofview angle 
more. 

[0028] This invention is not limited to the gestalt of the above-mentioned operation, 
- Brawinfi-7 ^iBwe4ihe gestalt of other^oper ations^of this iny^doiisf^^r^Altlkou^ the*** 
gestalt of this operation is the same as that of drawing ^ftindameirttal1y r ttuift the 
configuration which formed the dispersing agent 204 in the opening 104 which deletes 
the diffusion sheet 105 of drawing: ! and is formed in the protection-irom -light section 
103. Therefore, the same sign is given to the same part as the gestalt of operation of 
drawing I . 

[0029] According to this configuration, having actually played the role optically can 
make an angle-of-visibility property a wide angle more auxiliary in opening. Moreover, 
when the effect of outdoor daylight reflection is very large, maintaining an 
angle-of-visibility property, it becomes possible to lessen effect of outdoor daylight 
reflection, and high contrast can be realized. 

[0030] In addition, the configuration of the micro-lens array section 102 of any of the 
gestalt of the operation explained previously being adopted is natural. An example of 
the manufacture approach which manufactures the sheet which unified the 



6 



05-11-16:17:23 iSEIKO EPSON CORP. IPO IPPS SUWA ($) OL I FF&BERR I DGE ; 0266523529 



# 18/ 



22 



above-mentioned micro-lens array section 102 and the above-mentioned 
protection-from -light section 103 is shown in drawing 8 , 

[0031] or [ sticking the protection-fronvlight sheet 302 on the outgoing radiation gide 
side of the micro-lens array section 102 first, in drawings , as a means to form die 
protection-from light section 103 and opening 104 using the micro-lens array section 
102, as shown in drawing ft (a) ] - or it applies. Next* as shown in drawing 8 (b), 
irradiate a perpendicular light to the micro-lens lens array section 102 like the incident 
light 304 actually used, and this exposure light is made to irradiate the 
protection-from -light sheet 302 through the lens section, and the protection -from-light 
sheet 302 is hollowed. This manufacture approach is the manufacture approach called 
the so called self-alignment, and, thereby, forms opening 104. In this case, the 
micro-lens array section 102 has the indispensable conditions constituted so that a focus 
may be connected with an outgoing radiation side like the incident light 304 actually 
used. 

[0032] High contrast-ization possible [ an angle-of-visibihty property ] and 
non-influenced [ without oppressing the permeability of incident light* ] easily of 
outdoor daylight reflection due to the above-mentioned configuration, is realizable. 
[0033] This invention is not limited to the gestalt of the above-mentioned operation. 
Drawing 10 removes the configuration of the protection-firom-light section and opening 
from the gestalt of previous operation. Since other parts are the same as the gestalt of 
previous operation, the same sign is attached and explanation is omitted. 
[0034] Moreover, drawing 1Q (a) is an example by which the dispersing agent is mixed in 
>i .-.iiaft -4ifee^iiit^or<>f»th&'miGro--lens aerray- section 102 except for^e-«on£gi^tion^o^^ 

v . prot^ction-fromrlight Bection and opening. Since the. gestaltof tMs-operation is the same 
as title gestalt of previous operation, the same sign is attached and explanation is 
Omitted. 

[0035] Also in the gestalt of the above-mentioned operation, the breadth of an angle of 
visibility is controllable by the configuration of a micro lens. Of course, the 
protection-from -light section and opening may be prepared to the gestalt of operation of 
drawing 10 . 

[0036] Moreover, like the gestalt of operation of drawing 1Q (b) f although the lens of the 
micro-lens section 102 is a convex lens, the lens of the micro-lens section 102 is 
realizable with the gestalt of the illustrated operation, even if it makes it a concave lens. 
[0037] 

[Effect of the Invention] As explained above, according to this invention, it becomes 
possible to realize a wide -field-of- view angle property, angte-of-visibility control (for it to 
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control to a horizontal and perpendicular asymmetry), Quantity brightness, the 
Takamitsu effectiveness, and quantity contrast. 

[Brief Description of the Drawings] 

[Drawing ll Drawing showing the gestalt of 1 implementation of this invention. 
[Drawing 21 Drawing showing an example of the important section of this invention. 
{Drawing 3l Drawing showing the relation between the example of the lens 
configuration concerning, this invention, and the protection "ironrught section and 
opening. 

[Drawing 4] Drawing showing the relation between the example of the lens 
configuration similarly applied to this invention, and the protectto»-irom -light section 
and opening. 

[Dra wing ft) Drawing showing the relation between the example of a rectangular lenB 
configuration, and the protection-ficom-light section and opening in order to carry out 
the comparison with this invention. 

{Drawing 61 Drawing showing other examples of the important section of this invention. 

[Drawing 7l Drawing showing the gestalt of other operations of this invention, 

drawing 8l Drawing shown in order to explain the manufacture approach of the 

protection -fronvlight section and opening concerning this invention. 

[Drawinp 9l Drawing of this invention Bhowing the gestalt of other operations further. 

["Drawing 101 Drawing of this invention showing the gestalt of other operations farther 

again. 

i v.. S>i^wing--Mi^ ^wing^Qwdng>the<example of the cony^ntionaj' twth^ » -a 

. ;• form graphic, display device. -\ . - 

fDrawing 121 Drawing showing the example of the same conventional tooth-back 
projection form graphic display device. 
[Description of Notations! 

101 [ Opening, 105 / - Diffusion sheet ] - Afiresnel sheet, 102 - The micro-lens 
section, 103 - The protection-from-light section, 104 
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